Weinvestigated the prevalence of gallstones after gastrectomy by abdominal ultrasonography in 289 gastrectomized patients selected from 51,621 Automated Multiphasic Health Testing and Services (AMHTS) examineesafter barium meal studies. The results werecomparedwith those of another group of 3,193 AMHTS patients who routinely underwent ultrasonography (control). Amongthe gastrectomized patients, the overall prevalence of gallstones was 16.6% , and in the control group, 4.7% , showing a statistically significant difference (p <0.001). The prevalence of gallstones increased with age in both the control and gastrectomized groups, but was greater in gastrectomized subjects in each (10-yr) age group. The characteristics of the gallstones were compared between gastrectomized patients and the control group according to the ultrasonographic classification proposed by Tsuchiya (Yazawa et al, Jpn J Gastroenterol 85: 708, 1988). In the control group, the percentages of types I, II, III and small stone of Tsuchiya's classification were 30.2, 14.5, 21.9 and 34.3, respectively. On the other hand, in the gastrectomized group, the percentages were 8. 3, 6.3, 16.7 and 68.8, respectively. This difference was statistically significant (p < 0.001). The differences in the prevalence of gallstones between groups with Billroth I and II anastomoses, and between diseases necessitating gastrectomy, were not statistically significant.
Following gastric resection, various disturbances are knownto occur in the digestive system and sometimes cause problems throughout the body. Manysequelae, such as anemia, malnutrition and the dumping syndrome are known to be associated with gastric resection (1) . Some of these sequelae are the result of a disturbance in the absorption of intestinal contents, because with gastrectomy, gastric acid secretion is lost and secondary changes in bacterial flora occur in the small intestine. Gallstones are knownto be a complication of gastric surgery (2) .
In 1947, Majoor and Suren (3) were the first to report the close relationship between gallstones and gastric resection in clinical cases. Since then, there have been various reports concerning clinical cases (4, 5) and etiology (6, 7). In relation to the latter, manyinvestigators have emphasized the significance of the disturbed contraction of the gallbladder due to vagotomy (8, 9). Someinvestigators examined the prevalence (10, ll) of gallstones associated with gastric surgery; an increased prevalence of gallbladder calculi in post-gastrectomy patients was a uniform finding. However, in the former studies, the methods of gallstone diagnosis were not uniform, and the age of patients studied, type of operation performed and follow-up period after surgery all were varied. Thus, the results differed in certain aspects. Moreover, in a recent paper, Chaoui and Reinbacher (12) examined 28,204 autopsies reports to determine the prevalence of all forms of cholecystitis in patients From Department of Gastroenterology, Aichi Prefectural Center for Health Care, Nagoya and *Second Department of Internal Medicine, Nagoya University School of Medicine, Nagoya suffering from peptic ulcer and following partial resection. They reported finding no statistically significant difference in the prevalence of gallstone formation amongthem. Thus, the true prevalence of gallbladder calculi associated with stomach surgery has not been established.
The recent advances in abdominal ultrasonography have facilitated easy detecting of gallbladder disease without the use of invasive procedures. Our institute performs very precise multiple examinations on a large, apparently healthy population to verify the maintenance of health before any symptomsappear. Examinees amount to more than 25,000 a yr, and more than 3,500 of them undergo ultrasonography. The present study was conducted to compare the age-dependent changes in gallstones detected by ultrasonography and gallstone characteristics in postgastrectomy patients compared with those in an apparently healthy population. The etiology of gallstones is also discussed as a sequelae of gastric resection. the ratio of the former technique to the latter being 3:2. The number of years after gastrectomy ranged from less than 1 yr to 41 yr, with amean±SD of 13.66±9.14 yr. The distribution of the number of postsurgical years is shown in Table 2 . The control group consisted of 3,551 Course B AMHTS subjects examined from January to December 1988. All routinely underwent abdominal ultrasonography to detect gallbladder, pancreas, kidney, spleen, and liver diseases before the appearance of any symptoms like the subjects of Course A. The age distribution of the control group is shown in Table 1 . There was no statistically significant difference in the age distribution between the n: number of subjects; GBstone: number of gallstones patients; % : prevalence of gallstones;
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p value: by chi-square test. The prevalence of gallstones in gastrectomized subjects was compared between the groups undergoing Billroth I and in Billroth II anastomoses.
There was no difference between the groups in the age of patients, although the postsurgical years in the Billroth II group was significantly greater than that in the Billroth I group (p<0.001). In the group with Billroth I anastomosis, the prevalence of gallstones was 15.2% and in Billroth II, 18.4%, such that there was no statistically significant difference between the two groups ( Table 4 ).
The prevalence of gallstones was compared amongthe major diseases (gastric cancer, duodenal ulcer and gastric ulcer) leading to gastrectomy, but no statistically significant differences were found (Table 5) .
DISCUSSION
In our institute, AMHTS is divided into two courses, Course A and B, in order to fulfill various examination objectives. The examinees of Course Course A subjects undergo a barium meal study, but not ultrasonography, and those in course B undergo abdominal ultrasonography but not a barium meal study. The examinees at our institute are recommendedto undergo the examinations of both courses alternatively. The patients history of both groups is similar. In the present study, the gastrectomized patients were thus selected from Course A examinees, and underwent abdominal ultrasonography at randomwhenthey gave informed consent.
The prevalence of gallstones was compared between the gastrectomized group and the control group. The prevalence of gallstones increased with age both in gastrectomized patients and in controls, but it was greater in the gastrectomized patients in every age group. Thus, postgastrectomy gallstones were relatively common.
After Billroth II anastomosis, the contents of the stomach bypass the duodenumto enter the jejunum, whereas after Billroth I anastomosis they movefrom the stomach to the duodenumphysiologically. When the food in the stomach enters the duodenum, cholecystokinin (CCK) is liberated and induces the contraction of the gallbladder (15). The movement of the food and the contraction of the gallbladder are very closely related. However, we found no difference in the prevalence of gallstones depending on the modeof gastric anastomosis. The contractile motility of the gallbladder is regulated by neural and humoral factors (15), and the etiology of gallstones following gastric resection has been elucidated on the basis of both factors.
the fasting and the postprandial states, CCK-PZ levels are significantly lower in gastrectomized patients than in healthy controls. Sapala et al (ll) studied the prevalence of gallstones in two groups of patients gastrectomized for peptic ulcer with and without bilateral vagotomy. They reported it to be 6%in the group without vagotomy and 21%in the group with vagotomy. Satake et al (17) measured endogenous cholecystokinin release after a test meal in controls, and in gastrectomized patients with Billroth I and II anastomoses, but differences in integrated cholecystokinin secretion in these groups were not significant. Takahashi et al (18) compared contractile motility in patients who had undergone gastrectomy after oral administration of dried egg yolk. The contractile motility was markedly impaired, especially in the gastric cancer patients.
In the present study, the prevalence of gallstones wascompared amongthe patients gastrectomized because of peptic ulcer and gastric cancer on the basis of the assumption that cancer surgery is more invasive than peptic ulcer surgery. However, no significant difference was seen. Thus, the hypomotility of the gallbladder contraction after gastrectomy was due to various mechanical anatomical changes resulting from the surgery, and the etiology of gallstones may be related to the disrupted contraction of the gallbladder resulting from various physiological and anatomical mechanisms.
Yazawa (13) patients suggests an etiology of gallstones formation which differs from that of control group.
The question arises as to howmanyyears are required after surgery for the formation of gallstones.
The authors attempted to consider the relationship between the time after surgery and the prevalence of gallstones. However no definitive answer to this question could be elucidated from the present study due to the uneven distribution of the postsurgical intervals. To answer this question clearly, a followup study beginning just after surgery must be conducted. As stated earlier, a method for preventing gallstones is imperative for cases in which gastric surgery is performed. At present, however, an ultrasonographic examination is essential for followup studies of patients undergoing gastrectomy. 
